In the presence of nerve growth factor (NGF), PC12 pheochromocytoma cells undergo neuronal differentiation with a concomitant 3-to &fold increase in the specific level of an Mr = 230,000 cell surface component named the NGF-inducible large external, or NILE, glycoprotein. Antisera raised against NILE glycoprotein (NILE GP) purified from PC12 cells have been found to recognize most, if not all, neurons derived from the peripheral and central nervous systems. In the current studies several of the biochemical properties of NILE GP were investigated. NILE GP was found to be phosphorylated in NGF-treated and -untreated PC12 cells and in cultured rat sympathetic neurons. The phosphate moiety of NILE GP is almost completely alkali labile, suggesting that phosphoserine groups predominate.
, as do normal adrenal chromaffin cells. Addition of nerve growth factor (NGF) causes PC12 cells to cease mitosis and acquire a number of morphological, physiological, and biochemical properties associated with sympathetic neurons Tischler, 1976, 1982) . Alterations of PC12 cell composition which accompany NGF-triggered neuronal differentiation are therefore of considerable interest. Comparison of the total cell proteins synthesized by PC12 cells before and after NGF treatment reveals only a few compositional changes (McGuire et al., 1978; Garrels and Schubert, 1979; Fuji et al., 1982) . Among these is a marked induction in the incorporation of radiolabeled fucose or glucosamine into a glycoprotein of apparent M, = 230,000 (McGuire et al., 1978) . This change has more recently been determined to reflect a 3-to &fold increase in the specific level of this macromolecule . In intact PC12 cells, this component can be removed by trypsin or labeled by lactoperoxidase-catalyzed iodination, suggesting that it is present on the cell surface (McGuire et al., 1978; Lee et al., 1981) . On the basis of these properties, this macromolecule was named the NGF-inducible large external, or NILE, glycoprotein. NILE glycoprotein (NILE GP) has been isolated from PC12 cells by wheat germ agglutinin-agarose affinity chromatography and sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) . Antisera raised against purified NILE GP (anti-NILE GP) selectively recognize a 230,000-dalton glycoprotein in extracts of PC12 cells labeled with [3H]fucose, [3H]glucosamine or [""Slmethionine, and stain the surfaces of PC12 cells by indirect immunofluorescence . Immunofluorescent staining of tissue whole mounts and primary cultures revealed that a crossreactive NILE GP species is present on the surfaces of most, if not all, central and peripheral neurons examined, to a small extent on the surfaces of Schwann cells, and not at all on a wide variety of other cell types. Immunoprecipitation of radiolabeled cultures showed that the cross-reactive material had an apparent M, by SDS-PAGE of 225,000 to 230,000, in the peripheral nervous system (PNS) and 200,000 to 210,000 in the central nervous system (CNS) (Lee et al., 1981; Salton et al., 1983; Stallcup et al., 1983) . The current work explores several macromolecular properties of central and peripheral immunologically cross-reactive NILE GP.
Experimental Procedures
Cell culture. PC12 cells were grown by previously published methods (Greene and Tischler, 1976) in complete medium (85% RPM1 1640, 10% horse serum, and 5% fetal calf serum; KC Biologicals, Inc.) with or without 50 rig/ml of 2.5 S NGF (Mobley et al., 1976) . Dissociated cultures of rat postnatal superior cervical sympathetic ganglion and cerebellum and embryonic cerebral cortex were prepared as previously described (Hatten, 1981; Salton et al., 1983) . All cells were grown in a humidified atmosphere of 93% sir/7% CO, at 37°C.
Labeling of cells. Glycoproteins were labeled by incubating cells for 72 hr in complete medium supplemented with 20 to 30 pCi/ml of either L- [5, were preincubated for 2.5 hr in methionine-deficient, serum-free medium, followed by a 4-to 5-hr incubation in the same medium containing 100 &i/ml of L-[""Slmethionine (1200 Ci/mmol; New England Nuclear). In certain studies, 2 to 5 pg/ml of tunicamycin (Calbiochem, Lot No. 002689) were included in the preincubation and labeling media. PC12 cells were labeled with 100 &i/ml of [32P]dipotassium phosphate (50 to 1000 mCi/mmol; New England Nuclear) in phosphate-free, HEPES-buffered, modified Krebs-Ringers saline (Greene and Rein, 1977) for 2 to 3 hr at 37°C. NGF-treated cultures were labeled in this medium supplemented with 50 rig/ml of NGF. Radiolabeling of cultures was terminated by three rinses with phosphate-buffered saline (PBS; Dulbecco and Vogt, 1954) , followed by addition of 1% SDS and boiling.
Rat brains were radiolabeled in situ by intracerebral injection of 30-day-old rats (Sprague-Dawley) with 0.83 mCi of ["Hlglucosamine hydrochloride in 15 ~1 of saline. After 18 hr, rats were sacrificed, and their brains were removed and each solubilized in 10 ml of Buffer A (see immunoprecipitation below) using a Polytron. The extract was centrifuged at 180,000 x g for 2 hr, and aliquots of the supernatant were analyzed by immunoprecipitation.
Trypsinization. PC12 cells were incubated in HEPESbuffered modified Krebs-Ringers saline containing 100 &i/ml of ["'PIphosphate and 100 pg/ml of trypsin (Worthington Biochemical Corp.; 221 units/mg) for 3 hr at 37°C. Crude phosphorylated membranes were isolated by three rapid cycles of freezing and thawing in 5 mM TrisHCl (pH 8.0) containing 20 mM sodium molybdate (End et al., 1982) , 20 mM sodium fluoride, and 20 mM nitrilotriacetic acid (Linne and Philipson, 1980) as phosphatase inhibitors, followed by centrifugation at 15,000 rpm in a Brinkmann Microfuge for 15 min at 4°C. Crude membrane fractions were then extracted with 1% SDS and boiled. PC12 cells metabolically labeled with [3H]fucose were treated with trypsin as previously described (Lee et al., 1981; Salton et al., 1983) . Preparation of antisera and immunoprecipitation. Antisera were raised against purified NILE GP as previously described . For immunoprecipitation, labeled cells were extracted in 1% SDS, diluted 1:5 with Buffer A (2.5% Triton X-100, 190 mM NaCl, 50 mM Tris-HCl, 6 mM EDTA, 2 mM phenylmethylsulfonyl fluoride, 100 units/ml of aprotinin, pH 8.0), and then centrifuged at 143,000 X g for 1 hr at 4°C. Indirect immunoprecipitation, using protein A-Sepharose (Pharmacia), was carried out by minor modification of published procedures (Goldman and Blobel, 1978) . Antigen-antibody complexes were eluted from the protein A-Sepharose using either sample buffer or lysis buffer.
Electrophoresis. SDS-PAGE was carried out as previously described (Lee et al., 1981) , using 7.5 to 15% gradient polyacrylamide slab gels and the discontinuous buffer system of Laemmli (1970) . Molecular weights were estimated on the basis of the following markers: fibronectin, M, = 230,000 (generous gift of Dr. D. Rifkin, New York University Medical Center); myosin, M, = 200,000; Vol. 3, No. 12, Dec. 1983 /?-galactosidase, M, = 116,000; phosphorylase B, M, = 96,000; bovine serum alubmin, M, = 66,000; and ovalbumin, M, = 45,000 (all from Bio-Rad Laboratories). Fluorography was carried out using Enhance (New England Nuclear); Kodak S-R-5 x-ray film was presensitized as described by Laskey and Mills (1975) . Autoradiograms were scanned using a Joyce Loebl microdensitometer. Alkali treatment of SDS-polyacrylamide gels with 1 M KOH was carried out as described by Cooper and Hunter (1981) .
Two-dimensional gel electrophoresis was carried out essentially by the procedure of O'Farrell(1975) , modified as follows: Triton X-100 was used instead of NP40 in lysis buffer and isoelectric focusing gels, and either pH 6 to 8 or pH 5 to 7 Ampholines were combined with pH 3.5 to 10 Ampholines (LKB Instruments, Inc.). PC12 cells labeled with [3H]fucose were extracted in Buffer A without SDS, and the resulting immunoprecipitates were dissociated from protein A-Sepharose in lysis buffer containing 9.5 M urea, 3% Triton X-100, 1.5% pH 6 to 8 or 5 to 7 Ampholines, and 0.5% pH 3.5 to 10 Ampholines. Immunoprecipitates, from [32P]phosphateor [35S]methionine-labeled PC12 cells that had been extracted initially in 1% SDS, were removed from protein A-Sepharose in the above lysis buffer containing 9% Triton X-100 and were focused on isoelectric gels containing 6 to 9% Triton X-100.
Results
Phosphorylation of NILE GP. Because PC12 cells possess a number of phosphoproteins, some of which are NGF responsive (Halegoua and Patrick, 1980; Yu et al., 1980; End et al., 1982; Greene et al., 1983) , experiments were performed to determine whether NILE GP was phosphorylated in the presence and absence of NGF. PC12 cultures were treated with NGF for various periods of time and then labeled for 2 hr with [32P]orthophosphate. The labeled cells were extracted in detergent, and aliquots containing equal counts of trichloroacetic acidprecipitable radioactivity were immunoprecipitated with anti-NILE GP antiserum and analyzed by SDS-PAGE and autoradiography.
A phosphorylated band comigrating with NILE GP was specifically immunoprecipitated from both NGF-treated and untreated PC12 cells ( Fig.  1 ). This macromolecule appeared to be NILE GP on the basis of its comigration with [35S]methionineand t3H] fucose-labeled NILE GP on SDS gels, immunologic cross-reactivity, sensitivity to trypsin, two-dimensional gel electrophoretic pattern, and induction in NGFtreated cultures (see below). The incorporation of [32P] phosphate into this band was quantified by scintillation counting of labeled bands and densitometer scanning of the autoradiogram.
Little increase was observed in cultures treated for 12 to 24 hr with NGF ( Fig. 1 , lanes 2 and 3). In contrast, a 3-fold increase in [32P]phosphate incorporation was detected in cultures treated with NGF for 7 days and a 4-to 5-fold increase for cultures exposed to NGF for 14 to 17 days ( Fig. 1) . Anti-NILE GP also immunoprecipitated a band of apparent M, = 225,000 from "*P-labeled primary cultures of rat sympathetic neurons ( Fig. 2A, lanes 1 and 2) .
Two-dimensional gel analysis of immunoprecipitated with anti-NILE GP. The entire immunoprecipitates were solubilized and analyzed by SDS-PAGE and autoradiography (see "Experimental Procedures"). For lanes 1 to 3, the aliquots each contained lo5 trichloroacetic acid-precipitable cpm prior to immunoprecipitation. These were derived from untreated PC12 cells (lane 1) and PC12 cells treated with NGF for 12 or 24 hr (lanes 2 and 3, respectively). For lanes 4 to 6, aliquots containing 2.5 X lo5 trichloroacetic acid-precipitable cpm of the following samples were immunoprecipitated: untreated PC12 cells (lane 4) and PC12 cells treated with NGF for 7, 14, or 17 days (lanes 5, 6, and 7, respectively). Densitometer scanning of the autoradiogram revealed the following relative peak intensities of lanes 1 to 3 and 4 to 7, respectively, with the density of the PC12 (-NGF) NILE GP peaks (lanes 1 and 4) normalized to 1: 1, Figure 2 . A, Immunoprecipitation of 32P-labeled NILE GP-cross-reactive material from sympathetic neurons. Cultured rat sympathetic neurons were labeled with [32P]phosphate, extracted, and analyzed by immunoprecipitation, SDS-PAGE, and autoradiography as described in the text. Aliquots of extract containing 100,000 cpm (lane I) and 250,000 cpm (lane 2) were immunoprecipitated with anti-NILE GP. An aliquot containing 100,000 cpm of 32P-labeled PC12 cells was similarly processed for comparison (lane 3). No labeled bands were immunoprecipitated by preimmune serum. Mobilities of molecular weight markers (given as iUr X 10W3) are indicated by arrows on the right. B, Immunoprecipitation of NILE GP-cross-reactive material from rat brain labeled in situ with [3H]glucosamine. Rats were injected intracerebally with [3H]glucosamine and sacrificed after 18 hr, and their brains were removed and extracted in Buffer A, all as described under "Experimental Procedures." Aliquots of labeled extract, containing 100,000 cpm, were immunoprecipitated with either anti-NILE GP (lane 1) or preimmune serum (lane 2) and analyzed by SDS-PAGE and fluorography. Mobilities of molecular weight markers (given as M, X 10m3) are indicated by arrows. lectric focusing in the first dimension and SDS-PAGE in the second. The gels from [3H]fncose-labeled PC12 cells revealed two tightly clustered spots, each of which increased in NGF-treated cultures (Fig. 3, a and c) . The PI'S of these species were determined to be between 6.4 and 6.5, using either pH 5 to 7 or pH 6 to 8 Ampholines. Similar electrophoretic profiles and isoelectric points were obtained with anti-NILE GP immunoprecipitates of PC12 cells labeled with either [32P]phosphate (Fig. 3  b) 
The residues at which phosphate is attached to NILE GP were examined by taking advantage of the differential susceptibilities of serine, threonine, and tyrosine phosphodiester bonds to alkali hydrolysis in 1 M KOH (Cooper and Hunter, 1981) . NILE GP from PC12 cells was metabolically labeled with [32P]phosphate and then immunoprecipitated and analyzed by two-dimensional electrophoresis. The two-dimensional gel was autoradiographed for 5 days (Fig. 3b ) and then treated with 1 M KOH for 2 to 3 hr at 55°C. The gel was then redried and autoradiographed for 9 days (Fig. 3d) . Only a small fraction of the 32P labeling of each immunoprecipitable spot appeared to be alkali resistant (Fig. 3d) . In control experiments, NILE GP, labeled with [35S]methionine, and a number of other 32P-labeled components from crude detergent extracts of PC12 cells were not affected by alkali treatment.
Membrane orientation of NILE GP. Previous studies Vol. 3, No. 12, Dec. 1983 PI _ showed that mild trypsinization of intact PC12 cells (50 to 100 pg/ml for 15 min) at 37°C converted the NILE GP (apparent M, = 230,000), at least in part, into a fucosylated membrane-associated immunoreactive fragment of apparent M, = 90,000. In the current studies, when PC12 cells were exposed to longer incubations (50 to 100 pg/ml for 1 hr or more) or treatment with higher concentrations of trypsin (250 to 1000 pg/ml for 30 min), a fucose-labeled component could no longer be immunoprecipitated from membrane fractions. Labeling of PC12 cells with [32P]phosphate, followed by trypsinization (100 pg/ml) for 15 min, resulted in the production of a prominent, labeled, membrane-bound immunoprecipitable component of apparent M, = 90,000, and less prominent, labeled, membranebound immunoprecipitable fragments of apparent M, = 40,000, 32,000, and 28,000. Treatment of PC12 cells (+ NGF) with trypsin (100 pg/ml) in the presence of [""PI phosphate for 2 to 3 hr followed by immunoprecipitation in the presence of phosphatase inhibitors resulted in the detection of an intensely labeled fragment of apparent M, = 28,000 (Fig. 4, lanes 2 and 4) that was membrane associated (Fig. 4, lane 4) . As shown in Figure 2 , incubation of cultured sympathetic neurons with [32P]phosphate followed by extraction in detergent and immunoprecipitation with anti-NILE GP demonstrated not only labeling of the M, = 225,000 NILE-cross-reactive GP, but also detectable levels of a component of M, = 90,000
and several additional minor bands of higher apparent molecular weight. The presence of the latter suggests a degree of in situ processing or proteolysis during extraction in these cultures. Several criteria (Kreibich et al., 1978) were applied to determine whether NILE GP is an integral membrane protein. PC12 cells that had been labeled with [3H]fucose (Fig. 5, lanes 1 to 6) or [3H]glucosamine (Fig. 5 , lanes 7 and 8) were treated for 30 min at 4°C with either PBS, 0.1 N NaOH, 0.025 N NaOH, 5 mM EDTA (pH 7.4), or 0.5 N acetic acid and then centrifuged under the same conditions at 143,000 X g for 1 hr. The supernatants and pellets were each combined with Buffer A and analyzed by immunoprecipitation and SDS-PAGE. Figure 5 reveals that, in each case, the major immunoprecipitable component was intact NILE GP which remained in the membrane pellet. Only comparatively small amounts of NILE GP (apparent M, = 230,000) were immunoprecip- itated from the supernatants of PC12 cells treated with 0.1 N NaOH, 0.025 N NaOH, 0.5 N acetic acid, or 5 mM EDTA (Fig. 5, lanes 3, 5, and 7) . No labeled bands were immunoprecipitated by preimmune sera. These solubility properties suggest that NILE GP is an integral membrane component.
Anti-NILE GP also immunoprecipitated a significant amount of a glycoprotein of apparent M, = 210,000 from the supernatants of PC12 cells treated with PBS or 5 mM EDTA (Fig. 5, lanes 1 and 3) . This component may be identical to the soluble apparent M, = 210,000 glycoprotein which can be immunoprecipitated from PC12-conditioned culture medium with anti-NILE GP (C.
Richter-Landsberg, S. R. J. Salton, M. L. Shelanski, and L. A. Greene, manuscript in preparation) and with anti-PC12 cell antisera (Richter-Landsberg et al., 1979; Stallcup et al., 1983) . A much smaller amount of the 210,000-dalton glycoprotein was immunoprecipitated from the supernatants of PC12 cells treated with NaOH or acetic acid (Fig. 5, lanes 5 and 7) . Minor immunoprecipitable membrane-bound bands of 170,000 and 90,000 daltons were also detected. These were most likely produced by proteolysis during the experiment since they are very similar in mobility to components produced by limited trypsinization.
Macromolecular
properties of immunoreactive NILE GP. Anti-NILE GP has been shown to selectively immunoprecipitate a glycoprotein of apparent M, = 225,000 to 230,000 from PC12 cells and cultured sympathetic and sensory neurons, and a glycoprotein of apparent M, = 200,000 to 210,000 from cultured cerebellum, cerebral cortex, and spinal cord (Lee et al., 1981; Salton et al., 1983; Stallcup et al., 1983) . In order to determine the apparent molecular weight of immunoreactive NILE GP in the mature intact CNS, brains of 30-day-old rats were labeled by intracerebral injection of [3H]glucosamine. Anti-NILE GP was found to selectively immunoprecipitate a glycoprotein of apparent M, = 200,000 to 210,000 from these brains (Fig. 2B, lane 1) . This band comigrated on SDS gels with the NILE-cross-reactivity glycoprotein that was immunoprecipitated from primary cultures of rat cerebral cortex. Such findings not only suggest that the apparent molecular weight of NILE GP-cross-reactive material observed in culture reflects that in the nervous system in situ, but also confirm that PNS and CNS forms of this material have consistently different mobilities by SDS-PAGE analysis.
Studies were undertaken to determine whether the differences in apparent molecular weight of CNS and PNS NILE GP are due to variation in the glycosylation of a common apoprotein and/or to the existence of two or more classes of cross-reactive but variably sized apoproteins. Tunicamycin was used to inhibit N-linked glycosylation (Waechter and Lennarz, 1976; Hubbard and Ivatt, 1981) (Fig. 6, lane 8) or [3H] glucosamine.
In contrast, with detergent extracts of tunicamycin-treated PC12 cells (Fig. 6, lane 3) , cultured cerebellum, and cultured cerebral cortex (Fig. 6, Salton et al. Vol. 3, No. 12, Dec. 1983 tated a band of apparent M, = 160,000. In each of the three cell types, the bands migrated with extremely similar and, in some experiments, identical mobilities. No detectable bands were immunoprecipitated from tunicamycin-treated cultures labeled with [3H]glucosamine.
Discussion
The PC12 cell line has been used as a model system for studying neuronal development and maturation and investigating, in particular, the mechanism by which NGF triggers the differentiation of target cells into neurons. NILE GP is one of a restricted number of macromolecules whose specific levels increase during neuronal differentiation of PC12 cells Calculations suggest that each NGF-treated PC12 cell contains approximately lo4 to lo5 molecules of NILE GP (Salton, 1983) , as compared with 5 X lo4 saxitoxin binding sites (Rudy et al., 1982) , and the same order of magnitude of NGF receptors (Yankner and Shooter, 1979) . Immunologically crossreactive NILE GP, although undetectable in a variety of non-neural tissues, has been identified on the surfaces of all central and peripheral neurons examined, and in all four of the mammalian species tested thus far . To further investigate the role that this macromolecule may play in the development and/or maintenance of the nervous system, several of the biochemical properties of NILE-cross-reactive glycoprotein have been investigated. Phosphorylation of NILE GP. Phosphorylation of selected macromolecular substrates appears to be an im- (Cohen, 1982) , and there is now abundant evidence for the phosphorylation of specific proteins in the nervous system (cf. Sieghart et al., 1979; Bloom et al., 1979) . The present study examined whether NILE GP is a phosphoprotein and whether the phosphorylation of this component is regulated by NGF. Anti-NILE GP was found to immunoprecipitate from PC12 cells a phosphorylated macromolecule with the same mobility, by SDS-PAGE, trypsin sensitivity, and two-dimensional gel pattern, as NILE GP. In NGF-treated PC12 cells, both the phosphorylation and the specific amount of NILE GP fail to increase significantly over the first 12 to 24 hr. Thus, NILE GP does not appear to be among the selected PC12 proteins whose phosphorylation is rapidly and extensively altered by NGF (Halegoua and Patrick, 1980; Yu et al., 1980; Greene et al., 1983) . On the other hand, the relative incorporation of phosphate into NILE GP increased over a period of several days of NGF treatment, reaching levels after 2 weeks that were approximately 3-to 5-fold greater than those of untreated PC12 cells. This change in relative phosphate incorporation appears to parallel the previously demonstrated increase in the relative abundance of NILE GP in NGF-treated PC12 cells, with respect to both the rate and the level of induction achieved. Therefore, the apparent relative increase in the incorporation of 32P into NILE GP most likely reflects the increased level of NILE GP in NGFtreated PC12 cells rather than a selective alteration in phosphorylation.
Although NILE GP is phosphorylated, this component does not appear to be a phosphotransferase (Salton, 1983) . NILE GP did not detectably catalyze its own phosphorylation or that of either immunoglobulin heavy or light chains when anti-NILE GP immunoprecipitates were incubated with [T-~~P]ATP, according to published methods (Collett and Erikson, 1978) .
The finding that phosphorylation of NILE GP is almost completely alkali labile indicates that most of the phosphate groups are attached at serine residues (Cooper and Hunter, 1981) . The resistance of a small portion of phosphate labeling to alkali hydrolysis leaves open the possibility that NILE GP possesses a limited number of phosphothreonine or phosphotyrosine residues, although more rigourous studies will be necessary to test this. The present studies demonstrated that the distinction between the central (apparent M, = 200,000 to 210,000) and peripheral (apparent M, = 225,000 to 230,000) forms of immunoreactive NILE GP appears to be due to variation in the glycosylation of a similarly sized apoprotein. Anti-NILE GP immunoprecipitates nonglycosylated proteins of apparent 1M, = 160,000 from tunicamycintreated cultures of PC12 cells (+ NGF) and dissociated cerebellum and cerebral cortex. Of relevance to this, differences in the structures and relative abundances of brain and PC12 cell total glycoprotein-associated complex oligosaccharides have been demonstrated in recent studies using sequential lectin affinity chromatography (Margolis et al., 1983a) . Furthermore, carbohydrate analysis suggests that the larger molecular size of tri-and tetra-antennary oligosaccharide moieties of PC12 NILE GP as compared with the corresponding oligosaccharides of brain NILE-cross-reactive GP accounts for the molecular weight difference between the two glycoproteins (Margolis et al., 1983b) . Taken together, these experiments imply that very similar, or possibly identical, NILE apoproteins can be glycosylated in different patterns depending on the tissue or cell of origin. In agree-either NaOH, acetic acid, PBS, or EDTA, and can be solubilized with ionic and non-ionic detergents . Anti-NILE GP also recognizes a soluble 210,000-dalton glycoprotein that is released from PC12 cells in the absence of detergent and that is probably identical to the soluble 210,000-dalton NILE-cross-reactive glycoprotein released by PC12 cells and rat sympathetic neurons into culture medium (Richter-Landsberg et al., 1979; C. Richter-Landsberg, S. R. J. Salton, M. L. Shelanski, and L. A. Greene, manuscript in preparation). It is not known whether NILE GP is released as a 230,000-dalton component and rapidly converted to a 210,000-dalton component, or whether the cleavage occurs prior to release. A soluble 230,000-dalton component has not been detected in PC12-conditioned medium or PBS, but is apparently released in small amounts after treatment with NaOH, acetic acid, or EDTA. This implies that a fraction of NILE GP may be loosely associated with the cell membrane or releasable within the cell.
The present experiments demonstrated production of a membrane-associated, immunoreactive 28,000-dalton nonfucosylated fragment of NILE GP following exhaustive trypsin treatment of intact cells. These findings suggest that this portion of the macromolecule is very ment with the complete inhibition of NILE GP glycosylation by tunicamycin reported here, NILE GP appears to possess only N-linked carbohydrate chains (Margolis et al., 1983b (McGuire et al., 1978) . These patterns are also very similar to several of the membrane glycoproteins on cultured rat sympathetic neurons described by Braun et al. (1981) .
Current studies suggest that NILE GP (M, = 230,000) is an integral membrane glycoprotein since it remains almost exclusively insoluble following treatment with 
